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Scylla serrata is one of the most cultured mud crab species in the aquaculture which is also susceptible to shell disease. 
In the present study, Vibrio alginolyticus MF680287.1 caused by shell disease and isolated from infected mud crab S. 
serrata grow out pond located at Mahendrapalli, Nagapattinam District, Tamil Nadu, India. Further, gross observation of 
infected mud crab showed shell lesion on the dorsal carapace. The histological examination of normal and diseased mud 
crab S. serrata carapace and gills was conducted. The shell lesion affected in the S. serrata carapace layers showed loss of 
membrenous layer and epithilium. The bacterial colonies were abundant in the cuticle. The gill lamellae showed cuticlar 
damage in the formation of haemocyte nodules and eosinophilic granular cells.  
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Introduction 
Mud crab, Scylla serrata (Forsskal, 1775) belongs to 
the genus Scylla and family Portunidae. It is one of the 
exotic aquaculture species and economically important 
crustacean species. The mud crab fattening and grow 
out culture has developed rapidly in the past few years 
worldwide. However, outbreaks of shell disease in the 
mud crab grow out culture led to economic losses in 
Pemalang district, Central Java, Indonesia, and India1,2. 
The shell disease due to mainly Vibrio species 
affects the culture pond with poor water quality, stress, 
high stocking density and environmental conditions3. 
Vibrios are gram-negative bacteria, ubiquitous in 
marine and estuarine as well as aquaculture farms, and 
comprise one of the major microbiota of these 
ecosystems4,5. Vibriosis, caused by infection of Vibrio 
spp, is one of the most prevalent diseases in the 
aquaculture-reared organisms and is widely responsible 
for mortality in aquaculture culture systems 
worldwide6. The mass mortality of shrimp and crab due 
to Vibrio species, such as V. alginolyticus, V. damsela, 
V. parahaemolyticus, V. Íulnificus and V. 
penaeicidahave has been reported in Indonesia7, 
Thailand8, Philippines9, Taiwan10, Ecuador11, 
Australia12, and India13. Clinical signs of disease range 
from localized cuticular lesions and oral and enteric 
infections to septicaemia14. The abundance of Vibrio 
spp. Is due to their ubiquity, multiplication rates and 
ability to adapt environmental changes in shrimp and 
crab culture. The present study was Vibrio 
alginolyticus MF680287.1 isolated from mud crab S. 
serrata carapace causing shell disease reported in the 
grow out culture system.  
 
Materials and Methods 
Infected mud crab S. serrata samples were collected 
from brackish water pond of mud crab grow out culture 
system in Puliyandurai, Nagapattinam District, Tamil 
Nadu, India. The moribund samples were processed 
immediately in the laboratory. Infected mud crab 
carapace erosion was washed thoroughly with 
sterilized distilled water. The carapace (0.1 to 0.5 g) 
were dissected with sterile scissors and homogenized in 
physical saline (PS) under aseptic conditions. The 1 
mL of a dilution of 10-1, 10-3 and 10-5 CFU mL-1 was 
spread on the specific media for vibrio, TCBS 
(Thiosulphate citrate bile salts sucrose) and was 
incubated at room temperature for 24 to 48 hr15,16. 
Then, based on the morphological feature, colonies 
were randomly selected and purified using streak plate 
method. To obtain pure isolates, purification was 
performed and then pure isolates were stored in 
nutrient agar followed by gene analysis for 16S rRNA. 
 
Identification using 16S rRNA gene sequence  
Genomic DNA of bacterial isolates was extracted 
using the QIAamp genomic DNA kit. The 16S rRNA 
gene was amplified by PCR using the universal 
primer set (7F and 1492R)17. The thermal cycling 
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parameters used were: 5-min hot start at 95 °C; 
followed by 32 cycles of denaturation for 1 min at 94 
°C, annealing at 55 °C for 1 min and extension at 72 
°C for 1.5 min; and a final extension of 20 min at 72 
°C. Approximately, 1.5-kb products were obtained. A 
partial fragment or full-length of the 16S rRNA gene 
was sequenced by big dye terminated v3.1 cycle 
sequencing kit's as per manufacturers instruction 
(Thermo Fisher Scientific USA). 
 
Histopathology 
Normal and infected mud crab carapace and gill 
filaments were preserved in Davidson`s fixative for 
48 hr after they were transferred in 70% ethanol. The 
biopsies were processed as per standard procedure 
like embedding in paraffin wax and preparing the thin 
sections of 4 µm with rotary microtome (Yorco YSI-
115). The sections were stained with haematoxylin 
and eosin (H&E) and evaluated for infection under 
the light microscope (Magniis).  
 
Results 
Gross morphologic finding 
In male Scylla serrata infection, shell disease was 
in the left side dorsal carapace (crab weight 230 g; 
carapace length 9.2 cm; width 7.3 cm; shell lesion 
length 2.8 cm). The shell erosion was characterized 
by oval shape, outer surface carapace lesion in pale 
colour. The severe lesion of the carapace varied from 
hard to soft tissue in texture (Figs 1A and B). 
 
Histopathology 
The results of histological investigation indicated 
that normal S. serrata carapace was present in the 
epicuIticle, exocuIticle, endocuticle, epithilium and 
membrenous layer. In case of severe erosion on the S. 
serrata, carapace was degenerated and the 
membrenous layer and epithilium entirely interrupted. 
The highly vacuolated cuticular from underlaying 
epithilium was observed. The erosion of the carapace 
was due to bacterial colonies found abundant in the 
surface of the cuticle (Fig. 2).  
The result of histological investigation of normal 
S. serrata gill lamelae present in the end of cuitcle is 
shown in Fig. 3A. The  infected gill was 
characterized by swollen and club-shaped lamellae 
(Fig. 3B). The severe lesion of the gill stem infected 
in the haemocyte nodules and eosinophilic granular 
cells were accumulation of epithilial cells (Figs 3C 
and D). 
 
Phylogenetic analysis 
The identification of deep rooted bacteria V. 
alginolyticus was through 16S rRNA gene sequencing 
 
  
Fig.1 — (A) Shell disease infected mud crab S. serrata (circle),
(B) Close up view of shell disease (arrow).  
 
  
Fig. 2 — Histological section of exoskeleton of mud crab S. 
serrata infected by bacteria, (A) Normal S. serrata carapace, (B) 
Severe erosion of membranous layer, (C) A space separates the
cuticle from the epithelium (double arrow), (D) Bacteria invading
in the cuticle (arrow). Key: Ep-epicuticle; Ex-exocuticle; En-
endocuticle; ML-membranous layer; epi-epithelium; eg-
eosinophilic granular haemocytes. 
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and phylogenetic analysis. The homology analysis  
by BLAST concluded that the isolate ggss2 
(MF680287.1) closely resembled V. alginolyticus 
MF062663.1 (100%). In addition, phylogenetic tree 
analysis showed that the monophyly of isolate with 
respect to reference taxa and extremely short tree 
branches indicate minimal difference among the 
analyzed sequence (Fig. 4). In addition, the phylogenetic 
tree indicated close relationship between vibrio. 
 
Discussion 
The outbreak of bacterial and fungal infection 
results in huge loss to aquaculture industry throughout 
the world18. The pathogenic bacteria play a negative 
role as they compete with shrimps and crabs causing 
stress and shell disease (Moriarty). Generally gram-
negative bacteria are found to be the dominant forms 
in the shrimp and crab culture ponds. The bacteria 
belonging to the genus Vibrio, such as V. harveyi, V. 
alginolyticus and V. parahaemolyticus were 
frequently reported to be involved in shell disease 
outbreaks in L. vannamei shrimp and mud crab S. 
serrata19,20,21. Vibrio species are the major disease-
causing bacteria normally found in the polluted 
environment22,23,24. In previous studies, V. 
anguillarum was found to be one of the most virulent 
pathogenic strains in marine environment25,26. 
However, the pathogenic bacteria V. alginolytigus 
MF680287.1 causes high mortality of mud crab 
culture in the farm. V. alginolytigus MF680287.1 
were isolated from infected S. serrata from grow out 
pond. This strain was the dominate bacterium 
recovered from the dorsal carapace of infected crab. 
The studies observing shell disease have relied 
entirely upon gross evaluation27,28. Our study suggest 
that infected mud crab diagnosis based on gross 
observation might be used as a crude indicator of shell 
disease infecting the dorsal carapace and it is oval in 
shape and pale in colour. 
The severe shell disease revealed 
histopathological changes of several internal organs 
and tissues29,30,31,32. The increased nephrocytes 
number and dimension in S. serrata, along with 
necrotic and degenerative changes in the gills and 
hepatopancreas, respectively, have been frequently 
observed as a consequence of constant exposure to 
polluted environment33. However, the severe lesion 
effect on the crab carapace was the loss of cavity, 
including membranous layers and epithelium; The 
bacterial colonies were abundant in the cuticle. The 
severity of shell disease was found in Liocarcinus 
puber, L. corrugatus and L. depurator with gill 
damage of nephrocytes34. The present results show 
gill lamellae damage observed in S. serrata. The 
eosinophilic granular haemocytic infiltration and 
nodule formation in the gill lamellae of S. serrata 
has been observed in the nephrocytic changes of 
shell disease, which might be directly due to V.  
alginolytigus MF680287.1 In the present study V.  
alginolytigus was isolated from S. serrata carapace 
found responsible for organisms becoming 
vulnerable to other diseases and poor marketability 
thereby, due to unfavourable conditions such as 
polluted water. 
 
  
Fig. 3 — (A) Histological section of normal S. serrata gill
lamellae, (B) Infected mud crab S. serrata, swollen and club
shape of gill lamellae (arrow), (C) Severe lesion of gill lamellae
infected in haemocytic nodules (arrow), insets (bar: 200 µm), (D)
Accumulation of eosinophilic granular haemocytes (arrow), insets
(bar: 200 µm).  
 
  
Fig. 4 — Phylogram showing the relationship between vibrio
alginolyticus strain GGSS2 MF680287.1 and other related
species. 
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